Apoptosis of vasopressinergic hypothalamic neurons in chronic diabetes mellitus.
The hyperosmolality associated with diabetes mellitus triggers an increase in neuronal activity and vasopressin production within magnocellular neurosecretory cells (MNCs) of the hypothalamic supraoptic nucleus (SON). In this study, we examined the effect of chronic diabetes on the function and survival of these neurons. After 6 months, but not 6 weeks, of streptozotocin (STZ)-induced diabetes, we observed an increase in the appearance of small hyperchromatic neurons and a decrease in SON neuronal density. A subpopulation of neurons within the SON at this time point demonstrated positive staining for cleaved caspase-3 and TUNEL, two markers of apoptosis. In addition, the number of vasopressin-positive neurons was decreased. Markers for apoptosis did not colocalize with vasopressin immunopositivity; this was probably due to a diabetes-induced degenerative process causing downregulation of vasopressin expression or depletion of neuropeptide. Although the phenotypes of the apoptotic neurons were not identified, other SON neurons including oxytocin-producing neurons are unlikely to be affected by chronic hyperglycemia. Microglial hypertrophy and condensation were also observed in the 6-month diabetic SON. Although upregulation of vasopressin production in response to acute hyperosmolality is adaptive, prolonged overstimulation of vasopressin-producing neurons in chronic diabetes results in neurodegeneration and apoptosis.